Functional protein microarrays for parallel characterisation of p53 mutants.
Understanding the way in which single nucleotide polymorphisms and mutations in the human genome result in individual susceptibility to disease is a major goal in the postgenomic era. Such knowledge should accelerate the development of personalised medicine in which drug treatment can specifically match an individual's genotype. High-throughput DNA sequencing is generating the initial information required, but new technologies are required that can rapidly characterise the phenotypic effects of the identified polymorphisms. For example, many thousands of allelic variants of the p53 gene have been described and are responsible for more than 50% of cancers, however few of the protein products have been functionally characterised. Here we have quantified in parallel the effects of mutations and polymorphisms on the DNA-binding function of the p53 oncoprotein using a protein microarray, allowing their subclassification according to functional effect. Protein-protein interactions between p53 variants and (i) a regulatory oncoprotein, (ii) a regulatory kinase resulting in on-chip phosphorylation, are also described, suggesting the more general utility of this high-throughput assay format.